Flavonoids, polyphenolic heteronuclear compounds which are naturally occurring antioxidants are widely used as antiaging substances. Synthesis of new naturally occuring organic compounds with basic skeleton of chalcones, flavones and oxygenated flavones and their antimicrobial activity were reported by this research group for long. Presently comparative molecular field analysis (CoMFA) implemented in Sybyl 7.3 was conducted on a series of substituted flavones. CoMFA is an effective computer implemented 3D QSAR technique deriving a correlation between set of the biologically active molecules and their 3D shape, electrostatic and hydrogen bonding characteristics employing both interactive graphics and statistical techniques. Evaluation of 38 compounds were served to establish the models with grid spacing (2.0 Å). 
Introduction
Flavonoids, the most common naturally occurring antioxidants are found ubiquitously in plants as pigments for flower coloration, in fruits, vegetables and beverages. Chemically flavonoids are polyphenolic, heteronucler compounds which are the characteristics of antioxidants. Antioxidants are compounds that protect cells against the damaging effects through the formation of phenoxy radical which combine with reactive oxygen species, such as superoxide, peroxyl radicals, hydroxyl radicals, and terminate the unwanted free radical chain reaction in cells. The flavonoids have aroused considerable interest recently because of their potential beneficial effects on human health specially its antiaging effect (Shirley 2001 , Tapas et al. 2008 and Lee et al. 2011 . A library of new naturally occuring organic compounds with basic skeleton of chalcones, flavones, and oxygenated flavones have been reported and their antimicrobial screening being carried out by this research group since last thirty years (Islam et al. 1980 , Islam et al. 1981 , Alam et al. 2004 , Morshed et al. 2005 and Mostahar et al. 2006 and 2007 . A general synthetic scheme being suggested (scheme 1) where by varying substituents several flavones can be obtained (eg, 4′− Methyl flavone, 4a, and 5,7-Dimethoxy − 4′− methyl flavones, 4b) with satisfactory percent yield. Antimicrobial screening usually being carried out against Gram positive bacteria (eg, G + , Bacillus megateriam), Gram negative bacteria (eg, G − , Escheria coli) by qualitative technique (Disk diffusion) and quantitative technique (Minimum Inhibitory Concentration). Most of the cases significnt biological activity was found and the variation in substituents can enhance the biological and medicinal activity and should be studied more to explore a single therapeutic tool for the treatment of cancer, cardiovascular, inflammatory diseases (Alam et al. 2004 , Morshed et al. 2005 and Mostahar et al. 2006 and 2007 .
Scheme 1. Substituted acetophenon (1a, R=H, 1b, R=OCH 3 ), substituted benzaldehyde (2, R′=CH 3 ), produce the precursor of flavones, substituted chlacones (3a, R=H, 3b, R=OCH 3 ) followed by the cyclisation to flavones (4a, R=H, 4b, R=OCH 3 ).
In addition, Comparative molecular field analysis (CoMFA) implemented in Sybyl 7.3 were conducted on a series of substituted flavones (Fig. 1) . CoMFA is an effective computer implemented 3D QSAR technique deriving a correlation between the set of biologically active molecules and their 3D shape, electrostatic and hydrogen bonding characteristics employing both interactive graphics and statistical techniques. Classical QSAR correlates biological activities of drugs with physicochemical properties or indicator variables which encode certain structural features (Patrick 2001 , Young 2001 , Samee et al. 2004 and Putambaker et al. 2006 . CoMFA is a powerful 3D QSAR method which has already shown its practical value in many cases. Most of the applications are in the field of ligand-protein interactions, describing affinity, inhibition constant, and also to correlate steric and electronic parameter (Patrick 2001) . The molecules, which showed high activity results such as K i , IC 50 values are required. Charges should be added to the molecules so that electrostatic energy can be determined (Young 2001) . A good alignment is the single most important part of doing a CoMFA analysis. The common substructures should have the same conformation in all molecules, and other parts should be superimposed as much as possible by adjusting internal torsional angles. Evaluation of 38 compounds ( Fig. 1 and Table 1 ) was served to establish the models with grid spacing (2.0 Å) is to find the best predictive model.
Materials and Methods
CoMFA Precedure (Patrick 2001 , Young 2001 , Samee et al. 2004 and Putambaker et al. 2006 : CoMFA describes 3D structure-activity relationship in a quantitative manner. For this purpose, a set of 38 derivative compounds of flavones ( Fig. 1 and Table 1 ) have been constructed. Each of the structure is provided with charges (Minimization Process, scheme 2). Each of the molecules is saved and Molecular database (MDB) is created.
Scheme 2. Least energised structure determining process. Table 1 ).
Database Alignment (Young 2001, Samee et al. 2004 and Putambaker et al. 2006) : As one of the most important preconditions, all molecules have to interact with the same kind of receptor in the same manner so each conformation is taken in turn, and the molecular fields (steric and electrostatic) around it are measured at the lattice points of a regular Cartesian 3D grid; the lattice spacing is typically 2 Å. The "measured" interaction is between the molecule and a probe atom (an sp 3 -hybridised carbon with +1 charge ). In the next step, a certain subgroup of molecules are selected which constitutes a training set to derive the CoMFA model. The residual molecules are considered to be a test set which independently proves the validity of the derived model. A pharmacophore hypothesis is derived to orient the superposition of all individual molecules and to afford a rational and consistent alignment. The best superimposed alignment structure for compound 1C (2 − Phenyl − 1,4 − benzopyrone) and compound 2C (5 − Fluoro − 3′− hydroxy flavone) have been shown in Figs. 2 and 3 respectively. Statistical analysis: It includes statistical averages of all possible interactions of the probe molecule and others. These sort of processes can be modelled on a molecular level by obtaining many results and then using a statistical distribution of those results. Partial Least Square (PLS) analysis is the most appropriate method for this purpose. The value of the resulting QSAR can be determined through the cross validated r 2 (referred to as q 2 )
reported by the PLS (Table 3) . If acceptable, The CoMFA rederived in final in non cross validated form (referred to as r 2 in Table 3 ). [PLS analysis derives vectors from the Y block; BA i = logarithm of realative affinities or other biological activities and the X block; S ij = steric field variable of molecule i in the grid point j, E ij = electrostatic field variable of molecule i in the grid point j]
Results and Discussion
The best CoMFA predictive model is suggested by varying common substructures (in Table 2 for compound 1C) for all 38 compounds are presented in Table 3 . For better PLS result the search of proper common substructure during molecular alignment is a vital part. Based on regression and statiscal error from Table 2 , 1C (ii) being selected as common substructure for all the molecules during PLS analysis. As 3D properties of a molecule are considered as a whole, size, shape, electronic properties so 1C (2 − Phenyl − 1, 4 − benzopyrone) and compound 2C (5 − Fluoro − 3′− hydroxy flavone) presented in Table 3 (Fig. 2 for 1C and Fig. 2 for 2C ) the best superimposed model is 1C (Fig. 2) . So the best predictive model being suggested as compound 1C with common substructure 1C(ii). The result of this analysis is presented as a set of contour maps. These contour maps show favourable and unfavourable steric regions around the molecules as well as favourable and unfavorable regions for electropositive and electronegative substituents in certain positions. Predictions for the compounds not included in the analysis can be made by calculating the fields of this molecules and by inserting the grid values into the PLS model. 3D contour maps were generated to correlate the biological activities with the chemical structures of the examined compounds and for further design. Steric contour map for 1C (Fig. 4) is shown by (a) and (b) polyhedra. Polyhedra (a) indicate region where more steric bulk will enhance the activity and arround polyhedra (b) less steric bulk will enhance the activity. The variation in substituents can enhance the biological and medicinal activity and should be studied more to explore the moleclar drug design. 
